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SUMMARY OF WESTERN PACIFIC
TROPICAL CYCLONES

OF 1970

1960-1969
(AVE)

TOTAL NUMBER OF WARtJINGS 750

CALENDAR DAYS OF WARNING 153

NUMBER OF WARNING DAYS
iiITHTWO OR MORE CYCLONES 56

NUM3ER OF WARNING DAYS
WITH THREE OR MORE CYCLONES 14

TROPICAL DEPRESSIONS 6

TROPICAL STORMS 10

TYPHOONS 20

TOTAL TROPICAL CYCLONES 36

TABLE 4-1

SUPER TYPHOONS DURING 1970

CYCLONE
NUMBER

02
11
17
18
21
22
27

INCLUSIVE MAX
NAME DATES INTENSITY

OLGA 28 JUN-05 JUL,~?14,0KNOTS
ANITA 16 AUG-22.AUG.&@~ KNOTS
GEORGIA 07 SEP-14 SEP130140KNOTS
HOPE 19 SEP=29 SEPI@150 KNOTS
JOAN 09 OCT-18 0CT135150KNOTS
KATE 14 OCT-25 OCT~~KNOTS
PATSY 14 NOV-22 lJOV\;~=135)KNOTS

----------

TABLE 4-2

1969

430

108

15

1

4

6

13

23

MIN
SLP

904 MB
912 MB
904 MB
895 MB
901 MB
938 MB
918 MB

1970

533

127

29

0

3

12

12

27

MIN
700 MB HT

2268 m

2325 m

2390 m
2219 m

2332 m

2554 m
2256 m
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GENERAL SUMMARY, UESTERN PACIFIC TYPHOON SEASON OF 1970

Twenty four tropical storms were observed in the (iest

Pacific during the 1970 season, twelve of which developed to
typhoon strength. Hurricane llotl came close to being added to
the list but veered off to the hortheast after approaching with-

in 30 miles of the International Date Line northwest of Midway

Island.

Although the number of tropical storms (24) was only one

less than the average for the past 25 year period, this is the

second consecutive season that typhoon frequency has been below

normal. 1970 was the lightest year for typhoon activity in two

decades (tying a previous low in 1950) and compares with an

average of 18 since 19452 (see Table U-3). The number of typhoon

days, however, actually saw an increase of 17 days over 19G9 as

storms were longer lived (see Table Q-4).

AVERAGE MONTHLY FREQUENCY OF TYPHOONJS
IN THE WESTERN NORTH PACIFIC DURING PERIOD

1945-1969 COMPARED WITII 1970 SEASON

JAN FEB MAR APR MAY JUN JUL AU(2SEP OCT NOV DEC TOTAL

1945-69 .3 $< .2 .6 ,9 1.1 2.4 3.6 3.2 2.8 1.9 .8 17.9

1970 0 1 0 0 0 1 0 4 2 3 1 0 12

‘:Less than .05

TABLE 4-3

An uncommon feature this year was the off-season Typhoon

Nancy. The unlikelihood of such an event is evidenced in the

fact that only one other storm reaching typhoon force has been

recorded during the month of February since 19U5.

One can only conjecture as to the reasons for the low total

of typhoons in 1970. Except for August the subtropical ridge

was not consistently developed in either strength or longitudi-

nal extent during the major typhoon months. This inhibited a
regime for a persistent fetch of developed easterlies across

, the climatological development zone of the Ilest Pacific.

‘Name Dot was transferred from \4est Pacific list to hurri-

cane which developed in the Central Pacific.

2Records compiled by U. S. agencies began in 1945; JT\iC

established in 1959.
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TYPHOO?f DAYS 1959-1970

TOTAL

YEAR JAN FEB
PE17

HAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR

1959 --- --- --- 8 ----—- 3 18 19 18* lo: 18 94
1960 --- --- --- 2 _—— 10 13 36z’~ --- 23: 2 12 98
1961 --- --- 8 ——- 8 2 10* 15 23’: 17:: 6 6 95
1962 --- --- --- 7 4 —-- 14:: 37:’: 8 3ofi 19$: ___ 119
1963 --- --- --- 4 5 15 11 23:’: ~Q+ 24$: --- 11 107
1964 --- --- --- --- 7 5$$ 22<, 18,’: 28* 14 11:, 6

1965 2
111

--- --— 2 5 12* 19:: 23?: 25~: 14 6 108
1966 --- --- ---

---

5 11 6 7- 16$:
.,. 23* 11 3 84

1967 --- --- 2 7 --- 4 14+ If) 32+ 21;,: 2:* ___ 111
1968 --- --- --- 6 1 7 6 8 32f: 19 18’” --- 96
1969 5 ------ 5 —--——— 8 6 10 18 1o’: --- 62
1970 --- 5 --- --- --- 2 5 24* 16 21:: 6 _—— 79

TOTAL 7 5 10 46 41 63 132 234 230 229 112 56 1165

‘:Two typhoons occurring on the same day are counted as two typhoon days.

TABLE 4-4

LIST OF METEOROLOGICAL DATA, ESTIMATED CASUALTIES, AND
AFFECTED GEOGRAPHICAL LOCATIONS FOR THE TYPHOON SEASON 1970

MINIMUM MAXIMUN
TYPHOON PRESSURE WIND DEATHS MISSING PRINCIPAL AREAS AFFECTED

(MB) ~

NANCY 949 120 --- --- Yap and the Philippines

OLGA 904 140 37 --- Ryukyu’s, Japan, and Korea
blILDA 939 105 11 1 Ryukyu’s and Japan

ANITA 912 135 23 4 Japan
BILLIE 945 110 15 --- Ryukyu’s and Korea
CLARA 965 85 --- --- Remained over water
GEORGIA 904 140 95 80 Philippines, Hong Kong,

and South China
HOPE 8!35 150 --- Chi Chi Jima Island
IRIS 944 100 --- =: Parcel Islands
JOAN 901 150 575 193 Philippines, Parcel Islands,

Hong Kong, and South China
KATE 938 130 631 284 Philippines and Vietnam
PATSY 918 135 241 351 Phili.ppines and Vietnam

TOTAL 1,628 913

TABLE 4-5
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As a result of this abnormal synoptic pattern, tradewind-

produced cyclonic wind shear v7as weak as was the mechanism for

mass transport towards developing depression centers. Both of
these environmental conditions have been emphasized by Simpson

(1971) as important for development.

The most striking period of inactivity was the lack of

development during the month of July. Usually averaging 2 ty-
phoons, the period was-void of generation for the first time in

23 years dating back to 1947. Mean 700 mb height anomaly pattern
for July indicated a blocking ridge situation over eastern

Siberia with below normal geopotential heights in the subtropics

west of Vjake Island (Green, 1970). lt is a similar pattern to
that shown unfavorable for development in the Atlantic (Sugg

and Hebert, 1969). ~ weak persistent trough extended from the

mid-latitudes east of Japan into the tropics near the ~arianas

chain during most of the month slowly retrograding during the

latter portion. Thus easterly flow across the tropical blest
pacific was generally disrupted and underdeveloped--a condition

not favored for %-yphoon generation.

The upper-tropospheric Flid-Pacific trough, noted by Sadler

(1967) as a secondary source of typhoons, acted as an initiator

in of the dozen cases recorded durQ.19.70. This semi-
permanent climatological feature was the prime impetus for

typhoons durin~ &ust and early SeDternber. The ax~s of the
shearline reached westward from Midway to the vicinity of Marcus

Island during this period. Four cyclonic cells on its westward
extension penetrated downward inducing surface troughs in the
easterlies which later developed into typhoons Wilds, Anita,
Clara, and Georgia. &L@# ?

The percentage of typho~ns that became unusually severe was
high as seven of the year’s twelve crossed the super typhoon
threshold (130 knots or greater). The Republic of the Philippines
was especially hard hit as four of these extreme storms delivered
their brunt to the archipelago within a three month period (see
Table 4-5). Georgia led the succession in September followed by
Joan and Kate in October and culminated in Patsy’s direct strike
on the metropolitan area of Manila in November. The total loss
of life in the Philippines as a result of these storms is esti-
mated near 1,550 with an additional 900 persons misssing.

As damage and casualty statistics are incomplete for the
\,]estpacific for the 1970 season, mention is made on an individual
basis for each storm narrative. Figures were based on data from
the Office of the High Commissioner - Trust Territory of the
Pacific Islands, Royal Observatory of Hong Kong, Weather Bureau
of the Republic of the Philippines, Japan Meteorological Agency,
and the Environmental Data Service - National Oceanic and
Atmospheric Administration.
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1970 TROPICAL STORM AND DEPRESSION POSITION DATA

WARNING
NO. DTG

01 29/0500Z
02 29/1100Z
03 29/1700Z
04 29/2300Z
05 30/0500z
06 30/llooz

TROPICAL STORM PAMELA
29 JUN - 1 JUL

WARNING POSIT BEST TRACK
LAT LONG LAT LONG

7.lN 127.7E 7.7N 127.7E
7.6N 127.3E 8.4N 127.6E
8.9N 127.2E 9.2~J 127.OE

10.ON 126.OE 9.9N 125.9E
10.4N 124.9E 10.3N 125.lE
10.7N 124.3E 10.7N 124.4E

24 HOUR
FORECAST POSIT
LAT LONG

7.8N 126.6E .
8.6N 126.3E

11. 3N 126.3E
12.5N 122.8E
12.5N 121.5E

TROPICAL STORM RUBY
11 JUL - 16 JUL

24 HOUR
WARNING WARNING POSIT BEST TRACK

NO. DTG LAT ONG LAT LONG

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18

11/2300Z
12/0500Z
12/llooz
12/1700Z
12/2300Z
13/0500z
13/llooz
13/1700z
13/2300Z
14/0500z
14/llooz
14/1700z
14/2300Z
15/0500z
15/llooz
15/1700z
15/2300Z
16/0500Z

9.7N
10.ON
10.7N
11.5N
14.lN
14.91J
15.8N
17.4N
18.2N
19.5N
19.ON
19.4N
19.9N
20.2N
20.8N
21.3N
21.7N
23.lN

128.5E
127.7E
127.2E
126.9E
125.8E
124.5E
123.4E
122.2E
121.9E
120.9E
118.2E
117.8E
117.7E
116.9E
116.3E
115.5E
114.8E
114.6E

8.lN
9.2N

10.3N
12.7N
13.9N
14.7N
16.ON
17.2N
18.2N
18.7N
18.7N
19.2N
19.8N
20.2N
20.8N
21.3N
21.9N
22.6N

131.3E
128.7E
127.8E
126.4E
125.8E
124.7E
123.8E
122.8E
121.5E
120.5E
119.3E
118.3E
117.6E
116.7E
116.OE
115.5E
115.OE
114.8E

FORECAST POSIT
LO~

10.8N
llOIN
12.7N
13.9N
17.7N
18.6N
19.6N
21.8N
23.3N
24.3N
20.7N
20.9N
21.6N
22.2N
22.8N
23.lN
24.ON

125.5E
124.7E
124.7E
124.8E
122.2E
120.7E
120.lE
119.5E
119.7E
119.5E
116.3E
115.9E
115.3E
114.OE
112.8E
112.OE
111.5E

4-9



TROPICAL STORM SALLY
20 JUL - 22 JUL

WARNING
No. DTG

01 20/0500Z
02 20/llooz
03 20/1700Z
04 20/2300Z
05 21/0500Z
06 21/llooz
07 21/1700Z
08 21/2300Z
09 22/0500Z

WARNING

WARNING POSIT
LAT LONG

26.2N 161.9E
26.8N 162.3E
26.7N 162.9E
28.5N 162.8E
29.8N 162.6E
31.7N 162.5E
32.6N 161.7E
33.21J 160.8E
34.9N 161.lE

BEST TRACK
LAT LONG

26.ON 162.2E
26.8N 162.5E
.27.7N 162.6E
28.6}? 162.7E
29.8N 162.6E
31.lN 162.3E
32.2N 161.7E
33.lN 161.2E
34.7N 161.lE

24 HOUR
FORECAST POSIT
LAT LONG

28.5N
29.lN
28.5N
34.8N
35.8N

33.8N
33.7N

164.6E
163.9E
165.9E
163.9E
164.6E

158.OE
157.3E.

TROPICAL DEPRESSION 06
28 JUL - 31 JUL

24 HOUR
WARNING POSIT BEST TRACK

. ,..,/. ..m .n..-NO.

01
02
03
04
05
06
07
08
09
10
11
12
13

DTG

28/0500Z
28/1100Z
28/1700Z
28/23002
29/0500Z
29/1100Z
29/1700Z
29/2300Z
30/0500z
30/llooz
30/17002
30/2300Z
31/0500z

LAT

26.2N
26.4N
26.6N
27.6N
28.lN
28.3N
28.5N
29.ON
30.lN
30.7N
30.8N
30.2N
31.2N

LIulwb

136.3E
134.7E
133.6E
133.5E
132.5E
131.3E
131.OE
130.9E
130.6E
130.5E
130.lE
129.lE
128.4E

LA’1

26.3N
26.8N
27.3N
27.7N
27.9N
28.2N
28.5N
29.2N
29.8N
30.3N
30.6N
30.6N

TROPICAL DEPRESSION
1 AUG - 2 AUG

LUNG

136.3E
135.3E
134.4E
133.3E
132.3E
131.5E
131.lE
130.7E
130.5E
130.3E
129.6E
128.8E

07

WARNING WARNING POSIT BEST TRACK
NO. DTG LAT LONG LAT LONG

01 01/0500Z 21.5N 123.OE 21.5N 122.8E
02 01/1100Z 21.9N 121.lE 21.7N 121.6E

FORECAST POSIT
LAT LONG

27.lN
27.2N
27.3N
29.5N
29.8N
29.6N
29.17N
30.ON
33.ON
33.8N

34.2N

130.5E
129.4E
128.9E
129.7E
129.lE
128.2E
128.2E
131.OE
131.2E
131.6E

129.5E

24 HOUR
FORECAST POSIT
LAT LONG

22.lN 121.9E
23.8N 117. 3E
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TROPICAL DEPRESSION 07 (Cent’d)
1 AUG - 2 AUG

WARNING
No. DTG

03 ol/1700z
04 01/2300Z
05 02/0500Z

WARNING
NO. DTG

01 02/2300Z
02 03/0500z
03 03/llooz
04 03/1700z
05 03/2300Z

WARNING
NO. DTG

01 05/2300Z
02 06/0500Z
03 06/1100Z
04 06/1700Z
05 06/2300Z
06 07/0500z
07 07/llooz
08 07/1700z
09 07/2300Z
10 08/0500Z
11 08/1100Z
12 08/1700Z
13 08/2300Z
14 09/0500z

WARNING POSIT BEST TRACK
LAT LONG LAT LONG

22.3N 120.3E 22.3N 120.3E
23.ON 118.8E 22.9N 118.7E
23.4N 117.OE 23.4N 117.OE

TROPICAL STORM THERESE
2 AUG - 3 AUG

WARNING POSIT BEST TRACK
LAT LONG LAT LONG

34.9N 165.5E 34.4N 165.5E
37.2N 165.6E 37.2N 166.2E
39.ON 167.5E 39.7N 167.9E
41.2N 169.6E 42.2N 169.8E
44.6N 171.OE 44.6N 170.9E

TROPICAL STORM VIOLET
5 AUG - 9 AUG

WARNING POSIT
LAT LONG

15.7N
15.2N
15.7N
15.8N
16.6N
17.7N
18.3N
18.6N
19.2N
19.6N
20.2N
20.7N
21..lN
21.7N

124.OE
123.6N
123.4E
123.lE
122.OE
121:OE
120.OE
118.7E
117.5E
116.7E
115.7E
114.6E
113.6E
112.5E

BEST TRACK
LAT LONG

15.ON
15.3N
15.7N
16*1N
16.6N
17.7N
17.9N
18.6N
19.3N
19.7N
20.3N
20.8N
21.lN
21.7N

124.OE
123.6E
123.4E
122.6E
121.9E
120.9E
119.6E
118.7E
117.5E
116.8E
115.7E
114.6E
113.6E
112.5E

24 HOUR
FORECAST POSIT
LAT LONG

24.3N 116.6E

24 HOUR
FORECAST POSIT
LAT LONG

44. 3N 169.2E

24 HOUR
FORECAST POSIT
LAT LONG

17.ON 123.3E
16.8N 123.OE
17.ON 122.2E
17.4N 121.8E
18.7N 120.OE
20.lN 117.7E
20.6N 116.lE
20.8N 114.lE
21.3N 112.6E
21.5N 112.2E
21.8N 111.lE
22.lN 11O.OE

4-11



TROPICAL STORM ELLEN
3 SEP - 5 SEP

WARNING
NO. DTG

01 04/0500z
02 04/llooz
03 04/1700z
04 04/2300Z
05 05/0500z
06 05/llooz
07 05/1700z
08 05/2300Z

WARNING POSIT
LAT LONG

23.5N 135.7E
24.3N 134.6E
25.2N 133.2E
26.3N 130.5E
26.5N 128.2E
25.7N 125.5E
24.lN 124.8E
24.ON 125.8E

TROPICAL
4 SEP

WARNING WARNING POSIT
NO. DTG LAT LONG

01
02
03
04
05
06
07
08

::
11
12
13
14
15

04/llooz
04/1700z
04/2300Z
05/0500z
05/llooz
05/1700z
05/2300Z
06/0500Z
06/1100Z
06/1700Z
06/2300Z
07/0500z
07/llooz
07/1700z
07/2300Z

20.6N
20.6N
21.7N
23.ON
24.4N
25.5N
26.5N
25.9N
26.3N
26.2N
24.8N
24.8N
24.8N
24.9N
25.4N

127.2E
126.6E
129.5E
130.OE
130.5E
128.9E
126.7E
124.9E
122.3E
121.2E
120.7E
120.2E
119.4E
119.OE
118.5E

BEST TRACK
LAT LONG

22.9N 136.lE
24.lN 134.7E
25.3N 133.OE
26.31J 130.5E
26.3N 128.OE
25.7N 125.5E
24.2N 124.9E
24.5N 125.7E

STORM FRAN
- 7 SEP

BEST TRACK
LAT LONG

20.6N 127.7E
20.9N 128.6E
21.7N 129.5E
22.9N 130.lE
24.2N 130.OE
25.6N 128.8E
26.5N 126.7E
26.2N 124.7E
25.9N 123.OE
25.3N 121.8E
24.9N 120.8E
24.8N 120.lE
24.8N 119.5E
25.ON 118.9E
25.2N 118.3E

24 HOUR
FORECAST POSIT
LAT LONG

25.8N 132.OE
26.8N 128.7E
27.lN 127.OE
27.4N 122.2E

24 HOUR
FORECAST POSIT
LAT

20.6N
20.6N
25.lN
27.7N
27.2N
23.5N
27.2N
27.ON

TROPICAL DEPRESSION 20
4 SEP

24 HOUR

LONG

125.lE
124.5E
130.7E
128.9E
129.4E
126.lE
122.7E
123.11

WARNING WARNING POSIT BEST TRACK
No. DTG LAT LONG LAT LONG

01 04/0500Z 10.ON 151.OE
02 04/1100Z 10.5N 150.lE

FORECAST POSIT
LAT LONG

11.7N 147.3E
11.9N 146.3E
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TROPICAL I)EPRESS1ON 20 (Contld)
4 SEP

03 04/17aoz, 13,cl;!{ ~49.~~
04 04/2300Z 10.5N 149.OE

BEST TRACK
LAT LONG

24 HOUR
FORECAST POSIT
LAT LONG

TROPICAL STORM MARGE
27 OCT - 6 NOV

24 HOUR

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

28/0500Z
28/1100Z
28/1700Z
28/2300Z
29/0500Z
29/1100Z
30/uooz
30/1700z
30/2300Z
31/0500z
31/llooz
31/1700z
31/2300Z
ol/0500z
02/0500Z
02/llooz
02/1700Z
02/2300Z
03/0500z
03/llooz
03/1700z
03/2300Z
04/0500z
04/llooz
04/1700z
04/2300Z
05/0500z
05/llooz
05/1700z
05/2300Z
06/0500Z
06/1100Z

12.2N
12.5N
12.4N
12.6N
13.8N
13.3N
14.7N
14.8N
14.7N
15.6N
15.ON
14.4N
13.7N
13.7N
14.lN
14.lN
14.5N
14.7N
14.8N
14.9N
14.3N
14.3N
14.5N
15.3N
15.7N
15.9N
15.8N
15.4N
15.7N
15.8N
15.7N
16.l!i

12.lN 145.9E

WARNING WARNING POSIT BEST TRACK
DTG LAT LONG LAT LONGNo.

142.2E
140.6E
139.3E
137.5E
135.7E
134.3E
130.5E
130.OE
127.8E
127.lE
125.6E
124.2E
122.9E
122.lE
118.lE
117.8E
116.9E
116.9E
116.6E
116.8E
116.4E
116.3E
116.6E
115..8E
115.OE
114.3E
114.5E
114.6E
114.OE
113.6E
112.8E
112.4E

12.21$
12.4N
12.5N
12.7N
13.3N
13.3N
14.9N
15.2N
15.4N
15.5N
15.ON
14.3N
13.9N
13.7N
14.lN
14.2N
14.6N
14.7N
14.8N
14.4N
14.4N
14.4N
14.9N
15.3N
15.8N
15.7N
15.5N
15.6N
15.8N
15.8N
15.9N
16.lN

142.OE
140.7E
139.2E
137.5E
136.7E
3.34.3E
130.2E
129.2E
128.lE
127.lE
125.6E
124.3E
123.lE
122.lE
118.4E
117.8E
117.2E
116.9E
116.8E
116.5E
116.5E
116.5E
116.3E
115.7E
115.OE
114.5E
114.5E
114.7E
113.9E
113.5E
112.9E
112.5E

FORECAST POSIT
LAT LONG

13.6N
13.lN
12.8N
12.8N
15.5N

14.9N
14.9N
14.4N
16.5N
13.4N

13.3N
14.11{
14.5N
15.2N
15.ON
14.7N
13.7N
13.6N
14.5N
17.2N
16.2N
16.2N
15.8N
15.4N
15.4N
15.3N

137.5E
135.4E
134.4E
131.7E
129.3E

128.4E
127.8E
122.9E
123.lE
120.2E

115.2E
115.2E
113.9E
115.OE
114.8E
115.5E
114.6E
114.8E
116.6E
115.7E
112.lE
111.3E
113.9E
114.OE
112.7E
112.OE
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WARNING
No. DTG

01
02
03
04
05
06
07
08
09

27/0500Z
27/1100Z
27/1700Z
27/2300Z
28/0590Z
28/1100Z
28/1700Z
28/2300Z
29/0500Z

WARNING
No. DTG

01 02/0500Z
02 02/llooz
03 02/1700Z
04 02/2300Z
05 03/0500z
06 03/llooz

TROPICAL
27 OCT

WARNING POSIT
LAT LONG

11.7fJ
12.lN
12.3N
12.5N
12.2N
11.7N
11.3N
11.ON
11.3N

115.512
114.4E
113.SE
111.6E
109.9E
109.4E
108.5E
107.5E
106.5E

STORM LOUISE
- 29 OCT

BEST TRACK
LAT LONG

11.8N
12.l!J
12.3N
12.3N
11.9N
11.6N
11*2N
10.9N

115.5E
114.4E
112.9E
111.5E
11O.3E
109.5E
108.5E
107.5E

24 HOUR
FORECAST POSIT
LAT LONG

12.ON 111.OE
12.3X 11O.1E
12.3N 109.4E

TROPICAL STORM NORA
2 NOV - 3 NOV

24 HOUR
WARNING POSIT
LAT LONG

7.8N 107.OE
7.8N 106.1E
7.8N 105.6E
7. 81! 104.9E
7. 8)[ 104.2E
8.ON 103.8E

BEST TRP.CK
LAT LONG

8.8N 107.1E
7.8N 106.3E
7.8N 105.6E
7.8N 104.9E
7.9N 104.4E
8.lN 103.8E

FORECAST POSIT
LAT LONG

7.8N 103.5E
7.9N 102.9E
7.9N 102.9E
7.9N 102.2E
8.lN 101.4E
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TROPICAL STORM OPAL
13 NOv - 17 NOV

I/JARNING WARNING POSIT BEST TRACK
NO. I)TG LAT LONG LAT LONG

01 13/2300Z
02 14/0500z
03 14/llooz
04 14/1700z
05 14/2308Z
36 13/3503z
07 15/ll(J9z
08 ~~~~~~gy,
Og 15/2306Z
~~ lL/[j:j130z
11 16/1100Z
12 16/1700Z
13 16/2300Z
14 17/0500z

15.lN
15.4N
15.6N
15.6N
15.4PJ
15.5N
1:1.6:J
11+.3~J
13.fJ;:
12.8;:
11.81J
10.8N
9.9N
9.4N

118.2E
117.2E
116.4E
115.5E
114.3E
114.4E
113.3E
112.7?:
111.8E
111.3E
111.OE
110.SE
109.3E
107.8E

15.lN 118.2E
15.4N 117.3E
15.6N 116.3E
15.7N 115.3E
15.5iJ 111+.5:;
15.21J 114.lE
14.7J’J 113.2E
14.3H 112.5E
13.7;! 111.slc
12.8:J 111.4E
11.8i~ 110.8E
10.8N 11O.2E
9.9!J 109.1E
9.4N 107.9E

24 HOUR
FORECAST POSIT
LAT LONC

15.4N
15.2N
15.lN
14.8N
14.3!{
15.2N
13.l:J
13.0:{
12.7;:
10.!3Fi
9.ON
8.5N

115.3E
113.7E
113.4E
112.6E
111.OE
112.8E
lQg.gE
109.7~
1o8.3::
108.2E
108.1E
107.8E

TROPICAL STORM RUTH
24 NOV - 29 NOV

WARNING WARNING POSIT
NO. DTG LAT LONG

24 HOUR
BEST TRACK FORECAST POSIT

LAT LONG LAT LONG

01 27/0500Z 8.7N 108.5E 8.8N 108.4E 8.2N 105.7E
02 27/1100Z 8.2N 107.7Z 8.5N 107.2E 7.2N 104.6E
03 27/1700Z 7.8N 106.5E 8.4}J 106.1E -
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Forecast positions for the 24, 48, and 72 hour forecasts
are verified only as long as the best track analysis estimates
winds in excess of 33 knots for tropical cyclones which reach
typhoon intensity.

In addition to this method of verifying absolute error
distance, a computation of closest distance to the best track
(right angle error) has been included to indicate the demon-
strated ability to forecast the path of motion without regard
to speed.

The following tables and figures are presented to graphi-
cally depict the distribution of forecastin~ error in JTllC
forecasts.

FORECAST VERIFICATION
AVERAGE ERROR (NAUTICAL MILLS)

24 HR 48 HR 72 HR

1950-58
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

170
a’:117

177
136
144
127
133
151
136
125
105
111

98

---

$’267
354
274
287
246
284
303
280
276
229
237
181

---
---

---
---

476
374
429
418
432
414
337
349
272

*FORECAST POSITIONS NORTH OF 35N WERE NOT VERIFIED.

TABLE 4-7
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JTWC OFFICIAL FORECAST ACCURACY
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LATITUDE STRATIFICATION OF 1970
FORECAST ERRORS

MEAN ERROR
CASES (;J.N.)

24 ~]our

Whole Sample 314 98
Below 20N 158 84
20N-30N 84 88
Below 30N 242 85
Above 30N 72 139

48 Hour

Vlhole Sample 232 181
Below 20N 119 157
20N-30N 69 207
Below 30N 188 175
Above 30N 44 206

72 Hour

Whole Sample 89 272
Below 20N 46 221
20N-30N 24 306
Below 30N 70 250
Above 30N 19 352

TABLE 4-9
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CONFIDENCE FORECASTING

Confidence forecasts were authorized for use during 1970.
When a 24 hour vector error of over 130 miles was anticipated,
a remark to this effect was included in the warning. The back-
ground and development of this method of confidence forecasting
is covered in the 1969 Annual Typhoon Report (FWC/JTWC, 1969).
It is felt that the use of this method of providing the user
a feel for the forecaster’s confidence in a particular forecast
was quite useful and meaningful. Confidence statements were
used 41 times during the year. of those that verified, 25 or
68% verified with 24 hour errors over 130 miles. Durin~ the
experimental stage of using this technique in 1969 (FWC/JTWC,
1969), only 47% verified. It may be that through experience
and concentration, skill in recognizing the large error situa-
tions is improved.

A graphic evaluation of the results of using confidence
forecasts during 1970 is contained in Figure 4-4. This graph
portrays comparative cumulative percentage curves of the result-
ant average vector errors for normal forecasts vs. low “confi-
dence forecasts. The percentile error values for the low
confidence forecasts are nearly twice those of average forecasts.
Obviously all large error forecasts cannot be recognized but
the data indicate that when one is recognized it is wise to
include a larger margin of error in disaster preparedness
planning or evasionary tactics.

These confidence forecasts will continue to be issued during
1971. Attempt will be made in-house during 1971 to refine and
expand confidence forecasting in order to make them ever more
meaningful and applicable to the 48 and 72 hour extended outlooks
also.
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A COMPARISON OF
CUMULATIVE ERROR DISTRIBUTIONS

OF ALL 1968-1970 24-HR FORECASTS
TO 1970 LOW CONFIDENCE FORECASTS
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,SUMMARY OF TROPICAL CYCLONE FORMATION ALERTS 1970

Early in 1970 CINCPAC authorized. the use of the Tropical
Cyclone Formation Alert message. This new message enabled
JTWC to provide a form of warning in those situations in which
significant tropical cyclone development was possible, but had
not already taken place based on observational evidence.

During 1970 there were 32 tropical disturbances for which
formation alerts were issued (Hurricane Dot excluded. ) The
total number of alerts, including extensions, was 57.

In summary,

1. Alerts were issued for 18 out of 27 numbered
tropical cyclones.

a. Nine were superseded by tropical depression
warnings.

b. Nine were superseded by tropical storm warnings.

2. Out of the 32 alert systems, 18 or 56% developed
into tropical cyclones.;:

3. Alerts by months.

JFMAMJJ ASOND
0131023 75451

‘*Typhoon Patsy and Tropical Storm Ruth each had two series of
alerts issued prior to the initial tropical cyclone warning.
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